Abstract-To explore the role of the textbook as a context variable in process-product relationships, data on teaching practices and learning outcomes from the IEA Classroom Environment Study in The Netherlands were used. The sample consisted of 50 secondary school mathematics classes and their teachers.
THE TEXTBOOK AS CLASSROOM CONTEXT VARIABLE
Abstract-To explore the role of the textbook as a context variable in process-product relationships, data on teaching practices and learning outcomes from the IEA Classroom Environment Study in The Netherlands were used. The sample consisted of 50 secondary school mathematics classes and their teachers.
Three textbooks were represented in the sample. Data collection included systematic observation of lessons and administration of tests and questionnaires to students and teachers.
Nine teaching practices analogous to the distinguishing features of the textbooks were identified, and data relating to these practices were analysed. Four of the teaching practices occurred to different degrees in the three groups of textbook users. The correlations with two learning outcomes in different groups of textbook users were significantly different for 5 of the 18 cases. These results suggest that the textbook is an important context variable.
This study explored the importance of the textbook as a context variable in a correlational process-product study aniong three groups of eighth-grade mathematics teachers. Each group used a different textbook. Two hypotheses were tested in the study: (a) Teachers with different textbooks use different teaching practices, and (b) correlations between teaching practices and student learning outcomes are different for teachers using different textbooks.
In the model that Dunkin and Biddle (1974) & Brophy, 1980; Medley, 1977; Waxman & Eash, 1983) ; and (c) subject (Cornbleth & Korth, 1980; Evertson et al., 1980; Medley, 1977) . Gage (1979) organized these context variables into a hypothetical tree structure explicating possible limitations of the generality of process-product research outcomes.
Unfortunately, little empirical research has been undertaken to test our two hypotheses. Most such research has been done in the context of curriculum evaluation. This research generally found low adoption of the teaching practices advised by the developers (Walker, 1976 ). Yet, it cannot be concluded from these findings that curriculum materials do not strongly influence teaching practices.
A study by Tomic (1983) yielded results suggesting that teachers of different textbooks apply different teaching practices. Using a questionnaire, Tomic asked mathematics teachers to report on their classroom behavior.
Analyses of variance indicated that 10 out of 62 teaching practice variables differed significantly between users of different textbooks.
We hypothesize that the textbook influences not only the frequency of use of specific teaching practices but also the effectiveness of those practices. If a textbook, for instance, provides for much review, reviewing by the teacher may be less effective than it would be if the textbook never reviewed preceding topics.
Method

Sample
The population was defined as the teachers in The Netherlands who taught mathematics in an eighth-grade class in a school preparing for the universities and who used one of the three bestknown textbooks. These three textbooks, which shared 90% of the market, were Getal en Ruimte ("Number and Space", NS), Moderne Wiskunde ("Modern Mathematics", MM), and Sigma (SI) Seventeen schools participated on a voluntary basis. From comparison with other data, it appeared that the composition of the sample did not deviate substantially from that of the population. The three books appeared to be almost equally represented in the sample (17, 16, and 17 classes, respectively).
Procedure
The present study was part of the IEA Classroom Environment Study (Ryan & Anderson, 1984) , an international research project under the auspices of the International Association for the Evaluation of Educational Achievement (IEA).
The Classroom Environment Study tried to identify teaching practices associated with high learning outcomes.
In The Netherlands, the data, collected in the academic year 1981-82, consisted of systematic observation of eight lessons per teacher by trained observers, administration of questionnaires to teachers and students at the beginning and the end of the school year, and administration of several measures of cognitive and affective outcomes to the students during the school year. All in all, data on more than 200 variables were collected. A brief description of the variables selected for this study is presented below. See Krammer (1984) for details.
Teaching Practice Variables
Nine variables on teaching practices were selected according to the following procedure. First, information on the textbooks was collected by inspecting the textbooks, interviewing textbook authors, and coding a random sample of problems from the textbooks by trained coders. On the basis of these qualitative and quantitative data, a list of distinguishing features of the textbooks was drawn up, and the textbooks were ordered according to these features (see Table 1 ). Finally, for each feature an "analogous" teaching practice variable about which information was available was identified (e.g., the teaching practice variable "frequency with which the teacher gives examples of practical applications" was judged to be analogous to the distinguishing textbook feature "number of 
1 "Textbooks are ordered from high (3) to low (I), using the mean order convention if textbooks were judged to be equal.
problems with reference to reality"). If more than one teaching practice variable was analogous to a textbook feature, preference was given to a variable selected from the systematic observation rather than from the teacher's self-report or the students' perceptions.
For two textbook features (Numbers 10 and 11 in Table l) , no analogous teaching practice variables could be found. The following list of teaching practice variables was selected (the source of information is given in parentheses, namely, obs = systematic observation, teach = teacher's selfreport, stud = students' perceptions): 1. The amount of remedial help by the teacher to the students (stud) 2. The amount of structuring by the teacher (stud) 3. The frequency of teacher questions requiring reference to books (teach) 4. Brushing up prerequisite knowledge by the teacher (teach) 5. The frequency with which the teacher gives examples of practical applications (teach) 6. The frequency of higher cognitive questioning by the teacher (obs) 7. The amount of seatwork by the students (obs) 8. The amount of academic conversation or discussion by or with the students (obs) 9. The number of different student activities occurring at the same time (obs).
Outcome Measures
Two learning outcome measures were constructed, one cognitive, the other affective. The cognitive measure was based on several tests.
Because the content of the three textbooks differed considerably, it was impossible to construct one final cognitive test having sufficient content validity for all three books. Therefore, several "concluding" tests were administered to each class, one after each topic concerned had been studied. Selection of these tests, from a pool of tests, was based on the content planned by the teacher.
In all concluding tests. only those items were counted per class which, according to the teacher's statement on the accompanying questionnaire about opportunity to learn, concerned the subject-matter dealt with. The class average of the proportion of the counted items replied to correctly formed the "concluding result" of the class. The cognitive outcome measure was then calculated as the difference between two standardized scores (z scores), the first on the concluding test result, and the second on the average class score on the initial cognitive test, which was identical for all classes.
The affective outcome measure was determined on the basis of a 6-item Likert scale in a questionnaire administered to the students at the beginning and end of the school year. These items measured attitude towards mathematical work. The affective outcome measure was calculated as mean difference between the pretest and posttest scores on these scales.
Analysis
Data were analysed separately for each teaching practice variable. To test the significance of differences in frequency of occurrence between users of different textbooks, either an analysis of variance or a Kruskal-Wallis test was carried out. The latter test was chosen if the skewness of the distribution was more than 2.0 in at least one of the groups of textbook users, or the variances were significantly different in the three groups. Because of the exploratory character of this study, the significance level was set at 10%.
To test differences in the relationships between teaching practice variables and learning outcome variables for users of different textbooks, the test for the significance of differences between Pearson product-moment correlations was used. For each combination of a teaching practice variable and a learning outcome variable, six pairwise contrasts were considered (three paired comparisons between textbook user groups, and three comparisons between one textbook user group and the two other groups combined).
An effect was considered significant if at least one of the pairwise contrasts was significant at the 3% level, corresponding to a significance level of 10% for the overall effect. of the nine teaching practices occurred to significantly different degrees, namely, the frequency of higher-order questions, the amount of seatwork, the amount of academic conversation, and the students' perception of remedial help. The probability of this result (4 significant differences at the 10% level out of 9 cases) indicates a significant overall difference in teaching practice between the three textbook user groups.
Pearson product-moment correlations between teaching practice variables and learning outcome variables are presented in Table 3 . As described above, for each of the 18 cases (9 teaching practices x 2 outcomes), six contrasts have been tested. In 5 of the 18 cases a difference in the correlations, significant at the 3% level, appeared in at least one of the contrasts. This indicates a significant overall difference in correlation between teaching practice and learning outcome for groups of users of different textbooks.
Results
Information
on the teaching practices followed in the three groups of textbook users is presented in Table 2 . According to an ANOVA or a Kruskal-Wallis test at the 10% level, four
The results indicate that users of different textbooks use different teaching practices and that process-product relationships differ for users of different textbooks. From these results we may infer that the textbook can be an important context variable, one that influences both the occurrence and the relationship-to-outcome of teaching practices. With respect to the occurrences, we were able to find plausible explanations in terms of the textbook characteristics. For example, the textbook NS differs from the other two in that much seatwork is recommended by its authors and made easy through the language and the type of questions used in the book. Furthermore, its authors tried to avoid high-level questions that could create difficulties for students during seatwork or that would evoke classroom discussion.
Discussion
It is little wonder that in the classes where this textbook was used, seatwork occurred more often, and higher-order questions and academic conversation occurred less often, than in the other classes. Whether the textbook caused the differences cannot be decided on the basis of these data; an alternative explanation could be that teachers choose a textbook that resembles their preferred teaching style.
Although the significant differences obtained can be explained by the simple rule: "Teaching practices resemble the textbook characteristics," it was difficult to understand why additional significant differences were not found. For example, the textbook MM offers many more practical application problems than the other two textbooks.
(The percentage of problems relating to reality is 3.6% for NS, 8.9% for MM and 0.0% for SI.) Why then do the teaching practices not accord with this fact? Perhaps teacher self-report is an invalid or insensitive measuring device for the present research question. (Recall that three of the four variables that yielded significant differences in occurrence between textbook user groups were based on classroom observation.)
If so, the study should be replicated using observational data only. It should be emphasized that this relation between teaching practices and textbook characteristics does not conform to a conception of teacher behavior as rational. Such a conception would lead one to expect teaching practices to complement or to correct for, and not to resemble, the textbook. Our results do not reflect any such complementarity.
As to the association of teaching practices with outcomes, no one or two simple rules could be formulated to explain all significant findings in terms of the textbook characteristics. It seems that apparently effective teaching prac-
